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0 Use of secondary amide compounds for the manufacture of medicaments for the treatment of 
dermatoloolcal Mlammetton. 



® The invention concerns the Use of a secondary amide of Formula I for the manufacture of a medicament for 
tfie treatment of dermatological inflammation, where Formula t is 




J2^6re the ^bstituents -R, and -R, are -H, normal or branched cham or cycfic or fused ring polycydic or non- 
f^ftised ring polycycOc alkyL altcenyL aBcynyl. aryl or heteroaryl groups optionally containing further substituents 
thereon, said -R, and -R, substituents con^msing up to about 30 cartxxi atoms when taken togather either 
^attached directly to the phenyl ring provided with an amino and a hydroxy! group in an ortho orientation with 
^ respect to each other or attached to said phenyl nng through a 
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-0-, -NH-, -S-, -S-, -C-NH-r 

II 
O 



•NH-CH,-or - C -NH-CHrgroup with the proviso that -R, and -R, are fwt both -H and wherein -R, Is thiazoh2-yU 
ber«othiazol-2:yl, RrSubstitutBd phenyl or -CH,-B. where R, is -CHJF^ -OH, «COOH. the tautDmertG pair • t - 
CHjand- t -CH*<5HX5C)OH.-CXX)(><fc-COOa^ 

Xh X, and X, sare halogen atoms. -R, is H, aHcyl. cycloalkyl. or their unsaturated coimterparls, aryl or heteroaryl 
comprlstng up to a total ctf about 24 carbon atoms, and -R« is a C« to Cm attachment of the same description as - 
R, and -R,. and Y is -OH or a phenolic ester group derived from the reaction of such -OH group with a 
cartkncyTic add haUde or anhydride. 
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USE OF SECONDARY AMiPE COMPOUNDS FOR THE MANUFACTURE OF MEDICAMENTS FOR THE 
TREATMENT OF DERMATOLQQICAL INFLAMMATION 



This invention relates to the use of certain secondary amtdo compounds including certain salicytani&des 
for the maruifacture of n>edicannents for the treatment of dermatological inflammation. 

A number of different amido compounds having anti-tnftammatory activity have been reported in 
•Nature-. ^ 275:1869; V Med. Oiem.", 14, 973 (1971): -J. Mad. Chem.", 14, 1171 (1971); -J. Med. 
« Cham,*, la 551 (1972); -J. Med. Ghem/, Ig, 648 (1972) and in "J. Med. Cham/ 1& 493 (1973). 

EP-A-38191 de9crft)as compoaitions havtng antibacterial activity and mhkh are particijlariy useftji in 
controlling the growth of microorganisms associated with dental plaque coinpris^ novel 5-ecyl* 
saRcyianilides including compounds used in this invention, of the fomnula: 

to 

O OH 



15 




M 



In the above formula. Z is a substftuted phenyl nng of from 8 to 30 cartwn atoms including substituents, 
R is a substituted or unsubstituted afkyt or phenyl group of from 2 to 30 cartx)n atoms including 
sut>stituents and M is a radical selected from the group consisting of -C«N, -f, *NO», 41 lower aOcyl or 
lower haloalfcyl* 

The secondary amido compounds used according to ttvs invention for tfie manufacture of medlcmants 
for the treatment of dermatological inflammation are those of Formula I bekm: 

OH 



Formula I 



where the substituents -R/and -Fli are rwmal or branched cftain.or cycHc or fused ring polycycSc or 
^ non-fused nng polycycllc. alkyl« a&enyl, alkynyl, aryl or heteroaryl groups optlonaOy containing further 
substituents thereon, said •R, and •Rt stibstftuents comprising up to atxnit 30 carbon atoms when taken 
together either attached directly to the phenyl ring or through a 




^ OH 0 0 0 0 0 

II 

o 

^ -NH-CHj-and - 6 -NH-CH- group with the proviso that at least one of -Rl and •R, Is other than -H; and 
wherein -R, is sefected from the group cortsisting of thiazol>2-yl. t)enzothlazol>2*yt and RrsutislRuled 
phenyl, ie. of the formula: 
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whofjmn -Ri is selected from the group cori^ng of -GHA. -OH. -COOH. the tautomeric pair - C -CH» and 
. t=CH,. -CHjCOOH. -GOOCH„ -CCXXyt -CH,GOOCH„ -OHJXXX^ -NO* -CX,XPC wherein X„ X, 
and X, are halogen atoms, which can afl be different halogen atoma or wherein two or more halogen atoms 
are afike. wherein -R. is -Fi aScyl. cyctoali^ or their unsaturated countarparts. aryl or heteroaryl conprising 
up to a total of akXHit 24 cartxm atoms, and Y is -OH or a phanoic group derived from the reaction of such • 
OH group with a cartx)xyllc acM haflde or anhydride. AHemativety. -Rs may simply 1)0 any aryl or heteroaryl 
group or -CH«-B« wherein -R« is -H or an attachment of up to 24 cartxin atoms of the same description as • 
R, or -R. Involving the same linking groups between itself «id the methylene group directly attached to the 
amido nitrogen atom. 

bi the Formida I shown above, aikyi can be straight or branched chain, eg. n-octyl, rhdecyl or tert-butyt 
cycSoaOcyl can be monocyclic, eg. 



fused polycydic. eg. 



CO 



or 




or 



CO 



or ixwhlused polycycfic eg. 



50 



55 



alkenyl can be, eg. CH,=CIV(CH,)«-where n is an integer or CH,-{CH,)oCH=CH(CH,),»-where n and m are 
each eitfier zero or an integer it being understood tfiat one or more double bonds may be included In the 
formula; 

aScynyl can be. eg. HOOcr CH^CHJ„-C«C-(CH^-where m and n are each zero or an integer it being 
understood that one or more triple bonds may be included In the formula: 
aiyl can bo mono or polycycfic, eg. 



or 




and heteroaryl can be mono or polycycGc and can certain 1,&3 or more heteroatoms, eg. N. O or S, eg. 
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Each of the respective groups can bear one or more substiluents such that -R, and -R* taken together 
1^ contam coDecth/ely up to atxnjt 30 carton atoms and -Ri contains up to about 25 carbon atoms. 

The medcaments for the treatment of dermatologicai infiarranafon may be manufactured by Inoorporat- 
ing one or more compourxfs of Formula I imo a pharmaceuticalty acceptable carrier vehicle vrhich may be 
petroleum jelly, lanolin, paraffin wax, aflcanols and mixtures thereof as wen as other comparable vehicles 
nqlad In the Samples given below. Altemathfe veh^^les include, ointments, sticks, capsules and tablets, 
injectkm solutions or suspensions^ other soluti<ms. shvnpoos, soaps, creams, water, aerosol bases, 
inedicated pads, medicated plasters, mecficated bandages. medicatBd dressings, and medk:ated catamenlal 
and non-catamenHal tampons, incorporation of the compounds of Rirmula I in suitable caniers also results 
in ear drops. , eye drops, nasal drops, anal and vaginal suppositories, enemas and douches as well as 
liniments, gels artd tottons. 

^ The medicament is placed in intimate contact with the affected organ or is othenwise appOed to the 
affected skin, mucous membrane or organ for a sufficient length of time to relieve infiammatkxi wHh repeat 
appficatjons as needed. By maMng such use of the compourxf s of Rnmula I. Inflammatioh in. for example, 
the ear. eye. nose, mouth, anus and vagina or any other affected organ or cavity is relieved. 

Topk:al application on the skki of the compounds of Formula I in the fbnm eg. of ointments, sticks. 

^ shampoos, soaps, creams, water and other sokitbns. aerosol bases. mecHcated pads, medicated plasters. 
mecjRcated bandages, medicated dressings, liniments, gels and kstions results In tfie reGef of skin inflamma- 
tion. Skin inflammation can t)e the result of various skin cfisorders such as eczema, psoriasis, seborrhek: 
dennatltis. contact dermatitis, allergk: dermatitis, reactions due to poison ivy. poison oak. stinging nettles, 
etc Skin inflammation may also t>e caused t>y tissue damage rasumng from uttraviolet or other electromag- 

^ netic racBatkm including sunbums. inseict and kindred bites and sti^ 

The prefonred secondary anNdes of Formula I bear on the benzene ring m least orie Qpoi^Bc 
subsfituent R. andAor Rt w»^ imparts thereto a di^bution ooeffident in octanolAwater greater than 4^ and 
the subsbtuted mdeties -R< ^ the phenyl ring of the secondary mrSdo Dgand (when the -R. ligand lakes the 
tonn -PhR«. Ph Doing a phenyl ring) have a combined overall electron withdmw in g effect on s^ phenyl 

The term "distnlMition coefficient* of a composition as used herein is the log J* where P is the ratio of 
the concent r atfon of the compositton In octanol to the concentratton of the compositton in water in a two 
phase octanoHvster system. A dMibutkm coefficient of. fbr example, 5 therefore me»is thai the ratto of the 
con cen trat i on of the compound in octanol to the concentratkm in water Is l(f or 100,000 to 1. The 
^ distributkxY coefficient is a measure of the lipophilic character of the compound. The preferred compounds 
of Formula I are lipophiBc as indtoated by a distributton coeffl^^ 
coefficient Is however usually less than 10. 

The preferred compounds of Formula I Bte those of the structure shown hekm: 



O H 



50 




wt)erein n is an Integer, preferably from 3 to 14, R, is as defined at)ove and X is - c -or a covalent bond 
joining the aHcyl group to the phenyl ring. When -R, Is an Rrsubsttuted benzene ring. IVpreferabiy is para 
^ -NOa. meta •COOCiH« or meta or para -CFi. 

Of tfie preferred coptpounds, espedally preferrad ara those wherein: 
(a) n Is 8.x is and -Fl, is a para-rtttrpphenyt. (hereinafter called AN-10), 
(b>nis6,Xfs*|*, and-R,isa para 4 iill u oromethyhphenyl (heieinafter called APCF3-8)^ 
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(c) n is 6. X is • c -and -B, is a meta-trtfiuoromethyiphenyl (hereinafter cafled AMCF3-8). 

(d) n Is 5. X is « covalent bond and -Rj is a para^nitrophenyl (heretnaHer called SAN-6). 

(0) n is 3. X is a covaienl bond and -R, fe a meta-trifluoroinethylphenyl (lierekiafter called S-4-F). 
(0 n is 7, X is - 1 -arcJ -R, ia meta-carbethoxyphenyi (hereinafter called ACBXE*©), 

5 (g) n is 8, X is • ^ -and -B^ is benzothiazoI-2-yl (hereinafter called* ABC-4), 

(h) n Is 14, X is - S % and -Ri is thlazol-2-yl (hereinafter called RV-10), and 

(1) n is 8. X is -5 a para-nrtrof^yl and the -OH group of Fonmula I is replaced with a 
CH, = CH-CCK>group (hereinafter called acryloyi Af^lO). 

Very smaK concentrations of a seccmdary amide of Formula I m an acceptable carrier vehicle are 
w effective^ YMth concentrations of about 0.1 micrograms per mlinntre of carrier vehide being suf!^ 
cases* 

In topical appficaSons of a secondary amide of Formula f, a very ahort contact time of eg. 10 seconds 
may be sufficient If necessary, the contact time is extended to about 24 hours. Also, necessary, sudi 
toi^cal appScation is repeated, as noecfed. 

fs As staled above, the saltcyiamides of Fonmula I are known and descnl)ed m existing literature. A 
reprasentative. though not the only avtilablo or conceivable method of synthesis thereof is cfisdbsed in EP- 
A-d818i: TYie folidwing description has been adopted from EP-A-36191. m general such compounds can be 
prepared by reacting a tower alkyi (R«) saficytate ester with an acyt chlorkle (RkCX>CI) m the presence of a 
Lewis add to form an ester of a S-acysailcyTic add. The 5*acyisaficylic add ester Is then hydrolysed and 

20 the resultlrtg free add is reacted vnth a substituted amirie or amline HsM-Rs to form the 5-acylsaIicytamlde. 
The term *tower aflcyt* as used herdn means alkyl of from 1 to 4 cvtxm atonf>s. R^ is n-C^ in tfie case cS 
AI>(}F3^ and AMCF3-a It is n-C In the case of AN-10. It Is n^ n-C and n-C« in the cases involving 
ACBXE-8, AB04 and RV-19 respecfively. In the cases of SAN-6 and S-4-F, the FriedehCrafts aeyladon 
step Is replaced by a Friedel-Crafts aOcylafion process by substituting the add chloride R,rCOa by a 

2S normal alkyl halWe f^Cl. In the case of SAN-6 and S-4-F whid> are prepared by way of the Frfedel-Oafts 
aBcytation ir^tial step, R,is C« and C4 respectively. Rs is a substituted l>enzene ring or a thiazole or a 
benzotNazda ring.. In tfie case of a substituted benzene ring, tfie sut)stituents may be -NOa in a para 
position or -CXXX^ in a meta posifion or -CF, in either a para or a meta positkxi. When Ri Is one of the 
* two heterocycfic attachments menttoned above, the linldng thereof to the secondary amido nitrogen atom 

so. occurs tfvough eie No.2 carbon atom of the heterocycTic attachment Acryloyi AN-10 is, as already noted 
above, an acryOc add ^derivative of AN-10 wherdn the 2-hydroxy group of AN-10 is reptaced by tfte 
CH,sCH-COO-group. Such replacement is accomplished by the esterificatton of AN-10 in the mamer 
generally emptoyed for the esteriiication of pf^nols. Thus, esterilicatkx) of AN-10 with acryloyi chtortda In 
pyridine or other base results In tfie esterified product, ie. acryloyi AN-10. 

3s As a usual procedure, ttie 5-acyl or 5-BDcyl sallcyCc add precursor Is priepared in a medium or reaction 
solvent which is customanly omstdered suitatDle for conducting a Friedel-Crafts acyMon or aBcytation with 
optimal yield, minimal side reacticms, norvonerous reactkm condi6ons and minimal reactkm time. A 
preferred reacfion solvent is carbon disulfide. Anhydrous alumtakim chloHde or other l.ewis add Is Initiaiiy 
added to the cartion disulfide and the riMure is cooled, eg. with tea A solution of tiie alkyl saBcylato ester, 

40 eg. methyl sdcylate, and ah acyl hafide, eg. a chtoride (or an aOcyl htfde as appScable) in carbon disulfide 
or other reaction advent is then sfcywty added and tiie temperature is mdnlaned betow about 10*C. AHer 
completion of reaction wMch may take as tong as 24 hours, ttie reaction mass is poured Into Ice water and 
the mixture is ttien extracted with a suttabie solvent such as etiier. The ettier or otfier extract Is washed wttii 
water and tiien dried over anhydrous sodium suifato. Thereaft^-, tiie etiier or ottier solvent Is evaporated Jq 

46 yaOfi* 'The resulting sold reddue Is dissolved In a suitable advent such as ettianol and treated with a 
sokjtion of an alkali mMI hydroxide, eg. 2N NaOH solution. After heating to a temperatore of between 
about 80 and 120*0., eg. on a steam bath, the mass cooled and addilied with a suitabte add such as 
Ha to a pH of about 1 to piedpitate tiie pfodia:t Recrystalfisation from etiiand gives purified 6-ac^ 
add or S-alkytsaOcyik: add, depending on whetiier an add heOde or an aDcyt hafKle was tiie initial Friedel- 

60 drafts reactant 

The 5-acyl or 5-alkyl salicydic add Is reacted witii the appropriate substituted arailne or ottter amine, 
eg. p-nitroanfflne iri the case of AN-10. ki a suitable reaction solvent such as chtorobenzene. Desirably the 
5-acyl or 5-alkyl$i«cyfo: add Is pre-reacted wHh phosphonis trichtoride In the solvent at a stAfible 
temperature, eg. between about 55*C and about ao*C. The reaction time Is usually between about one and 
65 about five hours. The solution Is tiien cooled and tiie appropriate 8i4>8tituted aniline or heterocyfic amine, 
eg. p-nttroaniline is Mm added and the solution Is agdn heated to a suitabto temperature, eg. between 
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about 55^C and about 80*C as previously described for about one to about five hours and Is then refluxed 
until the reaction is complete, eg. for about 24 hours. The solvent is then removed m vacuo and the residue 
is purified by recystalfisation from a suitat)le solvent such as a mixture of ethanol and water. The resulting 
product is an amido compound for use according to the invention. 
5 Detailed descriptions of the methods of synthesis of 5-n-dacanoylsaKcylic add and of AN-10 therefrom 
are given in Examples 1 and 2. respectively, of EP*A-38191. 

Example 3 of EP-A-38191 descrities toxicity tests for AN-10 performed upon sixteen female white rats 
of average weight 265 gms. Exampte 3 concSudes with the finding that LB» for AN-10 by the single dose 
oral route is greater than 2000 mg/kg in Osbome-Mendel whits rats, 
fo Methods of synthesis (jH the other preferred compounds of the frivention, namely APCF3-6» AMCF3-8. 

S-4«F. ACBXE-9. ABC-4 and RV-19 foRow naturtfty from the method of synthesis de8cra)ed for AN- 
tO with appropriate substitution of the respective reactants.$ee generally, Bafista. A J. *^icyianlBdes: 
Design, Synthesis, and ^ Vitro Evaluation as InNbttors of Dental Plaque-Forming Microorganisms", PhD. 
Dissertation, State Universfty of New Yoric at Buflala 1980. Acryloyi Ar4-10 is prepared, as already noted 
IS above. frorA AN^IO ty esterification of the phenolic -OH group of AN-10 with acrybyl chloride in pyrkfine. 
Other synthetic routes are described in B'-A-143628 and EPrA-144204. 
In the following Examples, percentage amounts are by weight 



» EXAMPLES 1. 2 &3 & CONTROL EXA^^>LE 4 

In a groixp of 5 male outbred hairless once, inflammation is induced on their ears by the topical 
appficadon thereto of 4.0 nmoie in acetone sobition (total volume 10 mlcroiitre) of tfie known divalent 
calcium ionophore (antibiotic A-23187). which is derived from straptomvces chartireusis and is a member of 
25 a known class of compounds stxming ionophoric activity. See, eg. Pressman, B C. 'Biolo^cal AppScations 
of kwx)phore$*. Ann Rev Biochem. 4S, 501, 1976. Sakf compound has been found in M 2±fi2 tumor 
prdmotton studies involving topical appficathsn thereof of mice backs to have pdrtani ability to c»ise skin 
irritation with white bkxxi cell infiltration, erytf^ema (skin reddening), edema, epidemnai hypertrophy and 
subsequent epidermal hyperplasia See Marks. F. Inirstenberger, G. and Kbvmatzki. E. "Prostaglandin E- 
30- mediated Mitogenic Stimulatk>n of Mouse Epktormis in vivg by dvalent cation kxx)phore A-23187 and by 
tumor promoter t2-0-tetradec«ioyl phortx>K13-acetate, Cancer Res., 41. 696, 1991. 

In each animal only one ear is treated, the other untreated ear seryino as a control. 

Acute tnflammatkw devetops on treated mtoe ears wHhin 4 hours foBowing topical appltcaticm of A- 
2319(7. showing both time and dose dependencies. Topical appfcatton of steroktal (hydrocoriSsone) and 
ss non-steroidal (indomethactn) anti-inflammatory compositions 3D ntinules idler appltcatton of sakt tonophore 
causes reduction of infl»nmation. 

In Examples 1. 2 and 3 the compounds AN-10, APCf^ and AMCF3-9» respectively, are topically 
appBed to the treated ears of different groups of five male outbred hairiess mice 30 minutes fc)lk>wlng the 
topical applk»lkm thereto of the tonophore A-23187. Specifically. 1^ micromble of the amidcf compound in 
40 acetone solution (total volinne 10 mtoro&tres) is appSed topically to treated male outbred haktess mica ears 
30 min after topical appDcatton thereto of a cak:ium tonophore (A-23187. 4j[) nmoto total votome to 10 
microGtre) in acetone. As already noted, in each case, eacfi artimal serves as its own control in that only 
one ear is sut^ectad to sakf test re^e while the other ear is left untouched. Erythema and edema are 
assessed 4 hours after applcatlion of the tonophore. In Control Exampto 4, 
45 3.4*3-trit)romosalicytaniBde (TBS) is applied in tfte same .manner. 

TBS Is structuralty very simOar to the compounds of Formula t wherein -Ft, and -Rt are each -Br and -R, 
is a para-bromo sut)sfituted benzene ring. 

The varying degrees of effectWeness of AN-'lO. APCf=3-0. AMCF3-0 and TBS in the above-described 
tests are summarised in Talrfe 1 l)ekyw. 

so 
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TABLE 1 



T6 



20 



26 



AMTI-IMFLRMMATORY ACTIVITY OF SELECTED AMIDO C(MPOONDS 
ON INFLAMMATION OF MICE EARS CAUSED BY 



Eacainple X 

Example 2 

Example 3 

Control 
ExaxBple 4 



Amido Cot 
AN-1 



CALCIOM lONOPHOBE (A-23187) 

Reduction in 
Edema (%) 
59 



lunds 



APCF3-8 
AMCE3-8 

TBS 



48 
80 

12 



Reduction in 
Earythema (%) 

57 
76 

35 



From the data summarised in Table 1, of the four amido cdmpounde tested for antiHriflammatgry 
activity, only TBS is essentially inactive at the concentration used, whereas AH-lO, APCF3-8 and AMCF3-8 
are ait effective antl-lnflammatories. Of the two Isomers APCF3-8 and AMCI=3-8 (which differ from each 
other in the position of the -CFs group), the meta isomer has a sigidlicantiy higher level of activity, ie. the 
meta isomer shows about 30% more edema reduction actMty and about 20% more erythema reduction 
activity than the para isomer. 

This fad Is suggesQve of a structire/function lelationsh^ in the inflammation redudion andAor inhibition 
process. Along the same firtes it may be speculated as a theory underlying the mode of actioh of the 
saficylamides of Fomiuta I, that the relative ineffectiveness of TBS is due to the decreased Spophificity of 
such compound when aSkyl. aiicanoyl or similar -R, and attachments (as already defined. atx>ve) are 
substituted by •Br ttiereby leading to deaeased dermal penetration. 



EXAMPLES 5 T0 11 * . 

Acute inflammation is induced by the application of 4 nano mole of the antibiotic A-23187 to the ears of 
young, male. a£&ilt harless ot^bred mice (Skhrhr-i strcdn). Thereafter, one of the compounds AN-10» 
AMCF3-a ACBX&8. acryloyi AH-10. 8-4-F and SAN-6 is appSed to the affected ears and the degree of 
reductkm In edema inflammation) rKrted. 

The mettod used in the present Examples differs from the mettiod used in the prece(fing Exmples In 
two respects, firstly, in the present Examples test animals are assigned to different treatment groups in 
which each ear of an ara*n>al receives tfie same as^gned treatment, ie. the test animals of the present 
Examples do not serve as their own controls as they do In the preceding four Exarnpl^ 

Secondly, bi the expression erf the data, the obJedWe parameter of ear weights is used as the sole data 
source 0or the reduction of edema) as eryttiematous responses are not recorded. Ear weights are 
detenmlned by sacrffidng the animals fbur hours after InWal appKcation of the aninMotfc A-23187 or otfier 
control material by the use of CQi ga& Thereafter, the ears are excised by cutting along the characteristic 
ridge readily cfiscemlbte along Oie irmer a^>ect of tfie ears. Wet and dry ear welj^rts are used to determine 
the extent of the edema or infiamnM^ present 

In Study A. 28 test animals are randomised Into four treatment groups of seven each and subjected to 
me fOitowing ear vremmem regvnem 

Group A -A-23187 

Group B -Ar23187 + AN-10 

Gmi^ C -AN-10 

Group D -Acetone 

Each animal Is dosed wHh a treatment consisling of a 10 microfitre quantity of ttw assigned test 
material solution (or pure acetone in the case of the animals of Group D) applied to the outer aspect of both 
ears. ie. 20 microfitre of test material per ear. The concentrations of the respective materials In acetone 
solution are such that a 10 rrdcroOtre dose of a solution of the anttMOtic A-23187 contains 4 nano mole of 
such antibiotic. Hie corresponding quantily In the case of the AN-10 in acetone solution is 1^ micromoie. 
The animals of Groups A and B are lOftiafiy treated with the acetone sohition of A*23187. In the case of tiie 
animals In Group B alone. 10 mIcroOtre of the acetone sohition of AN-10 Is applied to the affected, eacs i 
hour after the application of the above-mentioned quantity of a solution In acetone of the antituotic A-23187. 
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The animals of Group C receive a 10 micrclitre dose per ear of the AN-lO in acetone solution alone. The 
animals of Group O receive a dose of 10 microlitre per ear of pure acetone. All the test subjects are 
sacrificed four hours after the appflcation of A-23187 to the animals of Groups A and B or the other test 
materials in the case of the animals, of Groups C and D. The results are stxnmarised in Table 2 given 
6 below. 

A second group of studies (Study B) is conducted on two consecutive days with two sets of mice - 
Cotaliing 80 animals) rec^ved from the same shipment. 

The first batch of 40 animals is divided into 8 groups of 5 each. On Day 1. the six salicylamides AN*10, 
AMCF3-6. ACBXE-9, acryloyt AM-10. S-4-F and SAN-6 are appfied as test solutions to the untreated ears of 
10 each group of 5 animals to ascertain whether or not any of the compounds possesses inflammatory 
potential. The remaining two groups of S animals each serve as controls and tfteir ears are dosed witfi A- 
23187 and acetorte respectively. The respective quantities of tfie last and control materials ar)d tfie metfiod 
of administration is Ideniical with that described for Study A. tt Is found that norie of the six compounds 
being tested cause any noticeable infiammatlon. 
rs On Day 2. using the second set of 40 mfca. sub^Jivided into 8 groups of 5 each, the six compoiffids in 
ques^ are applied as acetone solutions in the Tn9nn9r described under Study A to mice ears inflamed 
J with A*23187 again, as described in Study A above. As with the studies conducted on Day 1, the remidning 
two groups of 5 animal each serve as controls and then- ears are dosed with Ar23ia7 and acetone 
respectively. 

20 The amount of each saficytamide compound applied is kept constant lor Days 1 and 2. at 1.5 
micronnole per 10 microntre of test solution. Sacri^ begins four hours after application of A*23187. on both 
days, and the results oe recorded. Table 2 summarises the results of the regimen of testing involved with 
each one of the 30 aninr\als m question on Day 2 with the remairting 10 animals serving as controls as 
already noted. Table 2 shows tfie reduction in edema observed with the use of each one of the six 

25 salicylamide compounds tested. 



TABLE 2 

JO 

Reduction in Edema (%) 



Example (s) 
5 and 6 


Compound 
AN-10 


Stiady A 

55 


Study B 
81 


7 


Acryloyl AM-10 


* 


82 


8 


AMCP3-8 


* 


81 


9 


ACBXE-9 


♦ 


76 


10 


S-4-F 


* 


70 


11 


SAN-6 


* 


59 



* not tested 



Examination of tfie above data indicates that all six of the salicylamtde compounds tested, AN-10. 
^ acryloyt AN-tO. AMCF3-8. ACBXB«. S-4-F and SAI^ exhibit sfgnWcant anti-Mlammatory acth«y under 
the test concfitions. 

The variation noted in the acth^y levels for AN-10 are protably the results of individual cfiBerences 
between the 5 ammais tested on Day 1 and tie 5 animals tested on Day 2 as weO as pos^ non- 
unltonnity of testing conditions on the days m questton. It Is believed that such differences may be 
^ minimised and possibly eliminated by making use of a larger number of animals In each lest group and by 
conducting such tests at the same time and under as unifonn conditions as possible. 



An ointment is prepared incorporating the compound AhKIO as an active ingredient The ointment 
comprises the respective IngrecBents in the percent^ shown below: 
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Ingredient % 

^ AN-10 1 

Anhydrous wool fat 2 

Viscous paraffin 10 

^0 White petroleum jelly to 100 



AN-10 is substituted by an equivalefit quantity of any om of the compounds of Fonmuta I. eg. APC1F3-8, 
AMCFa-8. ACBXE^. acryloyt AN*10» S-4-F mid SAN-6 as well as imxtures thereof to form comparable 
omtments. 

The resulting ointment is applied on the skin to relieve an inflammaSory condition thereof in sufficient 
amount to cause the ^Mneacfing of 0^1 microgram to 500 mtcrogram of the active compound per square 
centimetre of the dermal area affected. 

EXAMPLE 13 

An ointment of comparable efficacy to that descnbed in Example 12 is made with the foliowinQ 
ingrecfients: 

2S 



Ingredient %. 

Compound of Forxaula I 1 

^ Cetyl alcohol 2.4 

Anhydrous wool fat 1 

Viscous paraffin 15 

35 • White petroleiam jelly to 100 



The resulting ointment is appGed to the ^ to relieve inflamma&on caused by a pafhful skin condition 
in the manner described in Example 12. 

40 

EXAMPLE 14 

Ib^ secondary amides may also be used according to the inventf on for the manufacture of medica- 
4B ments in a solid form. Such fonms have use as a stick-type compositioh intended for appOcafion to the fips 
or other parts of the body. Such compositions con^st essenfialiy of from Oj001% to 10%, preferably 0.01% 
to 5% of a compound of Fonnuta I, eg. acrytoyi AN^IO, and from 50% to 88%;prefercd>ly 60% to 90% of 
an emoirtent This composition can furtfier con^ essentially of from 1% to 20%, prefi»rat>ly 5% to 15%. of 
a suitable thickening agent and opttonaHy emulsifiers and water. Thickening agents indude without 
50 IMtBtion: cross-linked caitxDcy pofymethytene pc|lymers» methyiceikifosa, gtmi tragacarith. gum kharaya. 
xanthan gums and bentonite. Sinteble emulslflers are of a nor^onk:. ankmib or cafionk: variety. Examples of 
suitBt)to nonlonic emulsifiers indude fatty afeohols having 10 to 20 cartxm atoms, fatty alcohols lutving 10 to 
20 cartxn atoms condensed with 2 to 20 moles of etfiylene oxide or pr(^ene oxkle, alkyi phenols with 6 
to 12 carbon atoms in the alkyi chain condensed witti 2 to 20 motes of ethylene oxkto. mono-and dHatty 
65 acid estors of ethylene glyool wherein the fetty ackf moiety oontsnns from 10 to 20 carbon atoma. fatty bM 
rnorK)gfycei1(tos wherein the fatty actd mdety contains from 10 to 20 cartxiin atdiiis. cfiethylene glycol 
gfyceroi, sorbitol, sorbttan. polyoxyethyiene sorbitol, potyoocyethylene sorbitan. arid hydrophiBc wax astors. 
Suitable antonic emulsifiers kichida the fatty add soaps, eg. sodhim potassium «id trietfmnolamtnelcmis. 
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wherein the fatty add moiety contains from 10 to 20 cart>on atoms. Other suitable anionic emulsifiers 
include the alkali metal, ammonturn or sut)stftuted ammonium alkyi sulfates, alkyi arylsutfonates. and alkyi 
ethoxy ether sulfonates having 10 to 30 carbon atoms in tfie alky! moiety. The alkyi etfwxy ether sulfonates 
contain from 1 to 50 ethylene oxide units. Satisfactory cationic emulsifiers are the quaternary ammoniunfu 
morphoKnium and pyridinium compounds. Certain of tfte emollients noted betow also have emulsifying 
properties. 

Suitable emollients Include lanofin and its derivatives, namely: lanolin, lanolin oil. lanolin wax, iano&n 
alcohols, lanolin fatty adds, isopropyl tanolate, ethoxyiated lanofin. etfipxylated )drK>Hn akrohote, ethoxylated 
choleeterol. propoxylated lanolin aioohois, K»tyiated lanolin acetylated lar>oRn alcohols, lanofin alcohola 
inoleate. lanotm alcohols ricinoleale, acetate of lanolin ateohols ridnaleate. aetata of ethoxylated ateohols • 
esters, hydrbgenoiysis products of lanolin. eth(»(yl8ted hydrogenated lanoSn. ethoxylatad sorbitol lanolin, 
and Hqukl and seml-soRd lanoSn absorptkm bases. 

Adcfitives commonly found in topical composltkms such as preserva^es, eg. methyl arKi etfiyl parabeh, 
dyes and perfume are advantageously nrnrluded in any of the afbre-mentioned compositions. 

An exemplary solid stick according to this Invention containing one or more of the compounds of 
Fbnnula I Is prepared by shaf^ and mokfing the foitowing ingredients: 



Ingredients 


% 


APCF3-8 


1 


Carnauba wax 


40 


Lecithin 


40 


Metl^l cellulose 


10 


Glycerol 


5 


Water 


to 100 



The resulting soGd stick erf this Example is applied upon the skin to reBeve inflammaSon In substantiafty 
the same manner as wHb the ointment described in Example 12. 



EXAMPLE 15 

A medicament for the treatment of dermalotogkvi inflammation may also be formulated in a sohitton 
fonn. The sohitton form of the compositton consists eesentlafiy of from 0XX)1% to 10%. preferably Oi)1% to 
5% of a compouTKl of Formula I. eg. ACBXE-0, and ttm t>al»Ke being a suitat>le organk: soh^. Suitable 
organic materials usehA as the solvent or a part of a solvent system are as folk>ws: propylene glycol, 
glycerine, ethanol. soifoitot esters. 1.2.6-hexanetriol. isopropanol. diethyl tartrate, butanediol. and mbdures 
thereof. Such solvent systems can also contain water. 

Accordfrigly. a sofcitton Is prepared as Jblknvs: 



Ingredient % 

Propylene glycol 10 

Glycerine 27 

ACBXE-9 1 

Ethanol 50 

Water to 100 
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The solution is appTted to the affected skin in sid>stantially the same manner as thm described for the 
ointment of Example 12. 



5 EXAMPLE 16 

The sotutfon of Example 15 is incorporated in a dosed metal container fitted with an aerosol and 
pressurised using conventional methods up to 100 psi pressi^e with Ixitans gas. The resulting aerosol is 
used as a convenient method of administering an anti-infiammatory composition comprising one or more 
10 compounds of Fonnula i. eg. ACBX&9. for the relief of painhil skin conations. The composition of the 
aerosol Is applied to the affected area of the skin at periodk: intervals lor the refief of Infiammafion , and 
preferably every four, to tweive hours. 

ts EXAMPLE 17 

A medicament may also t>e formulated in a cream form. The creams con^ essentially of from 0.001% 
to 10%, preferat>ly 0.01% to 5% of a compound or compounds of Formute I, eg. S-4-F, from 5% to 50%, 
pr^ahly 10% to 25% of an emollient and the balance water. The emollients described above with respect 
20 to the medicaments in a stk:k form (Example 14) are equally suitable herein. Optionally, the cream form 
contains a suitable emutsHier. The emulsiliers described in Example 14 abdve are; also equally suitable 
herein. When an emul^fier is included, it Is in the compo^km at a level from about 2% to about 10%. 
preferably 5%. 

A cream is prepared by mixing together tfie foflowlng ingredients: 

28 

Ingredient 



20 
5 

to 100 

35 The resulting cream is applied to the skin to reHeve inflammation in the same manner as that desaibed 
for the frintment of Example 12. 



EXM^PLE ie 

40 

A totion is prepared fficorporating om or more compounds of Formula 1. eg. SAN-6 by mix&ng togettier 
tfM folkywing ingredients In the stated percentages on a wtAvt basis: 




Ethoxylated cholesterol 

Sori^ltol 

Water 
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Ingredient %^ 

1 

Viscous paraffin oil 10 

Ethanol 2 

Glycerol 1 

Propylene glycol 2 

Sorblc acid 0*15 

Mixture of cetylstearyl alcohol 0,5 
and sodium cetylsteeirylsulfate 

and a non-ionic emulsifier 

Perfume oil of Lily of the Valley 0.1 

Water to 100 



20 In an advantagoues Bltematrve embodtment, the above lotion contains 5% of a sun screen, eg. para- 
amlno benzoic add or PABA at the expense of the water ingredient. 

The resuttbig lotion Is topically app&ed to refieve inflammation of the sMn In the same manner as that 
described for the cream of Example 17. 

25 

EXAMPLE 19 

One or more compounds of Formula I, eg. AN-10. are formulated into a gel form by simply admixing a 
suitable thickening agent with the above-described solution composition of Example 15. Examples of 
30 suitable thickening agents include: cross-lmked cartxuxy polymethylene copolymers, methyl cellulose, gum 
tragacanth. gum kharaya. xanthan gums and t>entonrtd. The gelled compositions consist essentially of from 
0.001% to 10%« preferat>ly 0.01% to 5% of a compound or compounds of Formula t. from 5% to 75% 
preferably 10% to 50% of an orgaruc soh^nt. 0.5% to 20%. preferat)ty 1% to 10% of the aforementioned 
tNckening agent, the balance being water. Suitable organic solvents indude without Hmltatlon glycerine. 
X sorbitol esters. 1.2.6-hexanetriol. ethanol. isopropanot. diethyl tartrate, tnitanedtol, and mixtures thereof. 
A gel is prepared t>y miidng together the fbltowing ingrecfients: 



Ingredient %^ " 

40 

AN-10 1 

1,2,6 -hexanetr iol 4 5 

4$ Bentonite 8 

Water to 100 



The resulting gel is applied to ttie skin to relieve infiammailon in the .same manner as that described for 
the cream of Example 17 noted above. 



EXAMPLE 20 

A liniment is prepared from a gel oompositton of Example 19. 

in the aforementioned gel c o m posltfo n . the presence of the betontto thkdcening agent is eliminated and 
the balance is made up with 1Z6-haxanetriol. 
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Tho resulting fintment is applied to the skin to reOeve Inflammation in the same manner as that noted for 
tfie gel of Example 19. 

EXAMPLE 21 

One or more compounds of Formula I. such as AMCF3-8 is incorporated in a suppository for intraanal 
use* 

A suppository is prepared by mixing together the following ingredients in fha weight ratios shown: 



Ingredients %^ 

AMCP3-8 1 

Cocoa butter 93 

Zinc oxide 3 

Menthol 2 

Balsam Peru 1 



Said suppository is prepared by meWng the cocoa butter b»8e at a temperature of about d9'C and 
adding the remaning tngrediefits, including AMCF3-8 to the melt with blending, to provide a h om o g en eous 
system. The cocoa butter basod resuRtng melt is poured into moulds of appropriate dimensions and 
allowed to solidify. The resulting product is a lubrldous suppository .which melts at body temperature to 
release the AMCFd-6 or ottier saficylamide compound to provide improved anti*inflamn)atory benefits. 

Intraanal adminislrafion of the resulting suppository is effective in relieving inflammation. The application 
is lepeated as necessmy. 



EXAMPLE 22 

A va^nal suppositofy is made generally foUowing the procedure descrft)ed at>ove in Example 21 for 
making an anal suppository. The vagina suppository has the composition noted below: 



Ingredient 

AMCP3-8 1 

Glycerine 5 

Glyceryl inonopalmitate 3 

Glyceryl mono s tear ate 3 
Hydrogenated palm kernel oil fatty acids 50 

Hydrogenated coconut fatty acids to 100 



in place of AMCF3-8. any one or more the compourKis of Rxrmula I may be employed 
Intravaginai admlnlstralion of the resultino suppository is effective in relieving vaginal lnfiammation.The 
appBcatlon is repeated as necessary. 



EXAMPLE :a 

An aqueous preparation containing one or more of the compounds of Formula 1. such as ecrytoyi AN-10 
Is incorporated in an aqueous composition to form a douche for Intravaginal administrBtion. A compQ9^ ia 
prepared which contains the following ingredients in the weight percentages shown below:. 
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to 



Ingredient %^ 

Acryloyl AN-10 1 

Acetic acid 6 

Sodium acetate 6 

Water to 100 



Said composition advantageousiy further incorporates inert but phannaceirticany acoeptabia cotourlng 
matter and fragrances. 

The use of the resufting composition as an intravaginal douche results in the alleviallon of rntravagtnai 
inflammation. 



EXAMPLE 24 

One or more compounds of Formula I such as S-4-F is incoporated In a shampoo for application to the 
20 scalp. 

A shampoo is prepared by dissolving one part by weight of &4-F in 10 parts tyy weight of othanot and 
mcorporaUng the resulting solution in a shampoo base. The shampoo base cont^ the following Ingre* 
dients: 



25 



30 



Ingredient % 

Folyoxyethylene sorbitan inonostearate 70 

Triethanolamine lauryl sulfate 10 

Water 20 



One part by weigh! of the S-4-F in ethanol solution is added to nine pals by weight of the above- 
described sharrtpoo base to form a medicated shampoo. 
98 InftBmmatlon of the scalp is effectively aHeviatod by the use of such shampoo with lepeat appfications 



40 



50 



65 



EXAMPLE 25 

Mecficated ear drops containing one or more of the compounds of Formula I such as AN-lO are 
prepared by the mixing together of the following aigredlenls in the parts by weight noted below: 

Ingredient %^ 
AN-10 1 

Triethanolamine polypeptide oleate-condensate 10 
Chlorbatanol 0*5 

Propylene glycol to 100 

The admmlstratlon of the resulting ear drops into the ear cavity or auditory canal, with repeated 
appfications as needed, results In the relief of inflammatory conditions of the ear. 
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EXAMPLE 26 

No50 drops containing one or more of the compounds of Formula I such as APCF3-8 are prepared liy 
mixing such compound together with the other ingredients in the proportions noted betom 

Ingredient 

. APCP3-8 1 
Esfientail oil of cajeput 0*5 
Essential oil of eucalyptus 0.5 
Essential oil of peppermint 0.5 

Cottonseed oil to 100 



Adntintstrailon of three to four drops in each nostril of nose drops of the composition noted dtoove three 
to four limes daily results in the relief of inflammation of skin and the nasal miicous membrahes. 

The composition described atxyve may alternatively tie tncorporated into a compressed air natniSzer 
and administered Gke manner witti equal efficacy. 

EXAMPLE 27 

Eye drops cootaning one or more of the compound of Formula I such as ACBXE-0 are prepared by 
mixing together the following ingredients in the proportions noted below: 



Ingredient *. 

ACBXB-9 1 

Ethyl alcohol 0-5 

Thimerosal (preservative) 0.001 

Propylene glycol 10 

Sodium chloride 3 
Water to 100 



The appncatior) of one or two drops of eye drops of me above composWon. repeated as requvad, is 
effective In reducing inflammation. 



Medicated sanitary napldns, mecficaied pads and medicated dressings are prepared by the irwor- 
poralton <tf one or more of the compounds of Fdrnnula I in a $ 

A sarAary napMn ts prepared In accordance wHh the method described in Example 3 of US>A-4 226 
237. 

The resulting sarOtary napldn is sprayed with a 10% wt/Wt acryioyl AN-10 In acetone solution to ensure 
a concentratton spread of 0.01 gram AN-10 per square cemdmetre of the napkin. After drying in an aerated 
chamber at room temperalure Oie napkin is hemnetically sealed in a polyethylene or metal f oR envetope. 

The resuttlng pad is effective in relieving Inflammatkm when used as a medicated pad. 
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EXAMPLE 29 

A pad ts prepared in a size other than that to which the teachings of US *A-^ 226 237 are confined to 
thereby produce a medicated pad or a medicated dressing for use in the t>andaging of wounds and 
5 lacerations. The resulting pads and dressing wrhen made of selected differing dimensions are effective in 
relieving inflammation when used as medicated pads and as medicated dressings. 



EXAMPLE 30 

10 

One or more compounds of Fbmiuta I, such as acrytoyl AN-10 are incorporated in plasters and 
t>andages. 

To this purpose, a piaster or a bandage is sprinkled with a 10% wt/wt acryloyi AN*10 in acetorw 
solution to the extent of 0.01 gram acryloyi AN*10 per square centimetre of surface area. Following drying 
IS in an aerated chamber at room temperature, the resulting piasters and bandages are stored in hermetically 
sealed polyethylene or metal ioil envelopes to prevent loss of the . sdicylamide compound from the 
modcaied plaster or mecficated bandage. 

Tf)e term plaster as used herein means a wound dres^r^ wtvch tias an acRiesive coated on one side 
thereof. Advantageously, the adhesNe matenal is one which is not affected by the acryloyi AN-lO in 
20 acetone solution. The term t>andage as tised herein means a roll of cotton or ot^ fabric of sterHe nature 
wltfK>ut,the incorporation therein of an adhesive which is used In the dressing of wounds. 

the acyloyi AN*10 impregnated plaster or bandage is used with enhanced, therapeutic value when 
utiGsed in the dressing of wounds by refieving inflamnriation a ss oc ia ted with wounds or lacerations. 

25 

EXAMPLE 31 

Orie or more of the compourxis of Formula I. such S-4-F are incorporated in a catamenial or norK 
catamentai tampon. 

30 A catamenial tampon ts prepared in accordvice with the method described in US-A-4 226 237, of tfte 
kind shown in the ilhjstrative emtxxfiments inducted in Rgures 8 and thereof. 

The outer surface of sakf catarrranial tan>pon is sprinkled with a 10% wtAivt acetone solution of S-4-F in 
an amount sufficient to provide a concentratton of 0.01 gram of such co m poun d per square centinnetre of 
the outer surfaces of such tampon. FbUowing drying in an aerated cf)amt)er at room temperature, the 
38 tampon is stared in a sealed polyethyiene or metal toil pouCh, in order to guard against the loss of any 
F compound prior to the use of such tan>pon. 

When tlie resulting catamenial tampon is intiavaginally wom, relief of intravagfnal inflammatidn Is 
noticed. 

When said tampon is prepared In appropriate (smaller) dimensions, such as to enable the seme to fit 
40 snugly within other body cavities such as the ears and the nose without cau^ any discomfort to the 
wearer, similar relief from Inflammation of skki as wed as affected mucous memt)rane8 is noticed 



Clalma 

45 

1. Use of a secondary amide of Formula i for tfie manufacture of a mecficament for the treatment of 
dermatotogical inflammafion. where Rmmula t Is 



60 



55 
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where the substltuents -R. and -Ra are -H. normal or branched chain or cyclic or fused ring polycycSc or 
non-fused ring polycydic alkyt, alkenyl. alkynyl aryl or heteroaryi groups optionally containing further 
sufostituents thereon, said -R. and -Ra substituents comprising up %o about 30 csrbon atoms wfien taken 
together either attached directly to the phenyl ring provided with an amino and a hydroxyi group in an ortho 
orientation with respect to each other or attached to said phenyl ring through a 



10 



16 



20 



25 



30 



3S 



OH 0 0 0 0 0 

1 tf f « « f 

-CH-, -CH,-, -O-C-r -0-, -NH-, -S-, -S-^ -C-NH-, 

O 



-NH-CH*-or - C -NH-CHrgroup with the proviso that -R, and -Ri are not both -H and wherein -R, is thiazol- 
2-yl. benzoShfazol-2-yl. R4-substituted phenyi or -CHrRi where R. Is -CHJRu -OH, -COOH, the tautomeric 
pair -CH, and - J'*=rCH„ -CH,COOH. -COOCH,. -COOCA. -CH,COOCH,. •CH,COOCH». -NO, or - 
CXO^ wherein X,. Xi and ^ are halogen atoms, -R. is K alkyi, cydoallcyl, or their unsaturated 
counterparts, aryl or heteroaryi comprising up to a total of about 24 carbon atoms, and is a C, to Cm 
attachment of tiie seme description as -R, arxf -R», and Y is -OH or a phenolic ester grotq> derived ftom ttie 
reacfion of such -OH group with a cart>oxyllc add haSde or anhydride. 

2. Use of a secondary amide as dalmed in Ctaim 1. wherein in Fbrmula I -Ra Is R«-sut)8tituted phenyl 
and is -OCiX^ where X„ )^ and Xs are klanlical hatogen atoms^ 

3. Use of a secondary amkto as claimed in Claim 2» wher^n Xt. Xa and Xs are fhiorine atoms. 

4. Use of a secondary amide as d^ed in Claim 1, wherein In Formula I *R, Is R«-sut3Stituted phenyl 
and R4 is -NO,. 

5. Use of a secondary amide as claimed in Claim 1. wherein in Formula I •R. is R^-substRuted phenyl 
and R4 is meta-CFs. 

6. Use of a secondary arMo as claimed in Claim 1, wherein in Formula I -Bi is Rrsut>slitiilad phenyl 
and 1^ is in the para position. 

7. Use of a secondary amide as dasnied in Claim t, wherein tfie secondary arr^ has the formula 

O H 

n I 



4S 



SO 



65 



wherein 

(a) R» Is n-decanoyl. Y is hydroxy and Ri is p-nitrophenyfc or 

(b) R« is n-octanoyl Y Is hydroxy and Rs Is p-triRuoromethylphenyl; or 

(c) R, is n-octanoyf. Y is hydroxy and Ri is m-tritluoromethytphenyl; or 

(d) R, Is n-hexyf, Y is hydroxy and R, Is p-nitrophenyi; or 

(e) R. Is n-t>utyt, Y is hydroxy aid R, is m-trifiuoromethytf^nyt: or 
(I) R.lsnHKmmoyL Ylstiyiiroxy and i^ism-cart)et^^ 

ig) R, Is nKlecanoyl. Y is tiyctocy and R* Is benzolMa20i-2-yt or 
(h) Ri Is n-hexadecanoyl. Y is hydroxy and R3 is thla2ol>2-yl; or 
0) Rt is iHtocanoyI, Yls acryioyloxy and Rsb p-nitroph^l; 
or is a mixture thereof. 
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